Abstract: Investigation of geosynthetics behaviour has been carried out for many years. Before using geosynthetics in practice, the standard laboratory tests had been carried out to determine basic mechanical parameters. In order to examine the tensile strength of the sample which extends at a constant strain rate, one should measure the value of the tensile force and strain. Note that geosynthetics work under different conditions of stretching and temperatures, which significantly reduce the strength of these materials. The paper presents results of the tensile test of geotextile at different strain rates and temperatures from 20 °C to 100 °C. The aim of this study was to determine the effect of temperature and strain rate on tensile strength and strain of the woven geotextile. The article presents the method of investigation and the results. The data obtained allowed us to assess the parameters of material which should be considered in the design of the load-bearing structures that work at temperatures up to 100 °C.
INTRODUCTION
Over the last three decades there has been considerable development of geotechnics, concerning the methods and procedures which improve soft subsoil [6] . The common belief is that such a subsoil, due to insufficient bearing capacity and high compressibility, causes many difficulties in direct foundation of a building [9] . Geosynthetics that reinforce the subsoil can play a supporting role as they not only increase the load-bearing capacity but at the same time they reduce deformations [4] . However, the average temperature varies depending on location and season [2] . The temperature and strain rate effect on tensile strength need further investigation. Tremendous progress in the development of geotechnics is assigned to geosynthetics. Thanks to various forms they can serve many functions, such as separation of layers, protection against erosion of soil surface, drainage and filtration, sealing, soil reinforcement and structural layers of paving and construction of retaining structures [5] , [7] . The choice of reinforcement material is not simple. Designer's experience and the knowledge of the environment are very useful here, as well as laboratory tests carried out taking into account the functions that the material plays in the structure.
DESCRIPTION OF LABORATORY EQUIPMENT
The purpose of the study was to determine the effect of the temperature on tensile strength and strain woven geotextile. The experiment was carried out according to the "PN-EN ISO 10319:2010 Geosynthetics -Wide-width tensile test" standard. Measurements of tensile strength and strain of woven geotextile were performed using equipment at SGGW Water Centre.
Tests were conducted using a tensile testing machine with a maximum power of 75 kN. This device allowed performing the test at temperatures from -60 °C to +280 °C. Negative temperatures were obtained by liquid nitrogen and the positive temperatures by electric heater.
The tensile testing machine ( Fig. 1) 
MATERIAL AND SAMPLE PREPARATION
The aim of the test was to determine the tensile strength and strain at maximum load. The change of the length of the material was measured with video extensometer and was presented as the percentage of the total length of the sample. The video device followed the movement of the two reference points that were marked on the sample axis of symmetry and spaced by 60 mm. A test sample was mounted across the width of the mechanical jaws of the machine, which operated at constant strain rate of 20% per minute until the material broke. In the method described, the width of the sample was greater than the length, because some geotextiles had a tendency to contract under load. The greater width reduced the contraction effect of such fabrics and reflected the material behavior in the field. The sample of 200 mm in width and 100 mm in length was used. It was recommended to test minimum 5 samples in the longitudinal direction and the transverse direction [8] . The geosynthetics should be tested before being used as a structural element. To carry out the test correctly one should take into account the type of construction and environment where the geosynthetic works [5] . When geotextile serves as reinforcement strength deformation and durability should be examined. The properties of geotextile are changed under influence of atmospheric factors such as UV light, elevated or reduced temperature and water content, etc. [1] .
The geotextile tested in the laboratory was made of high polyester fibers arranged in the longitudinal direction (T = 200 kN/m, ε = 10%) and polyamide fibers in the transverse direction (T = 45 kN/m, ε = 20%). This material resisted high tensile loads with slight strain and is applied primarily in the reinforcement of earthen structures. It is also justified to use the geotextile for construction of embankments, hydraulic engineering structures, the construction of water channels, breakwaters, etc.
TEST RESULTS
A series of tensile tests with the polyester woven geotextile at different temperatures and strain rates were conducted. The test temperatures varied from Influence of strain rate on tensile strength of woven geotextile in the selected range of temperature 59 20 to 80 °C. Strain rate was 0.02 mm per minute and 20 mm per minute. Temperature inside the chamber, tensile load and strain were recorded using an automatic data acquisition system. All tests were carried out using specimens from the same roll and performed using the same instrumentation and specimen preparation procedures. Tests were conducted in the machine direction (MD) of the geotextile specimens. Five test specimens were used for each temperature tested. The tensile test results for 20 °C and 20 mm per minute strain rate test conditions are shown in Fig. 2 . A typical double-S curve was observed for all temperatures tested. The ultimate tensile strength versus temperature was analyzed and plotted in Fig. 3 . As shown in the figure, the ultimate tensile strengths decreased nearly linearly when the test temperature increased to 100 °C at 20 mm per minute strain rate. Note that tensile strength decreased more at 0.02 mm per minute strain rate. Figure 4 shows that the tensile strain at maximum load was constant till 60 °C. The strain at the breakage moment at a temperature of 80 °C was different with other test results. Probably the reason for the sudden increase of strain at 80 °C was that the glass transition temperature of PES fibres was near 80 °C [3] . In Table 1 it can be noticed that geotextile that works in the construction at a temperature of about 20 °C, and stretches slowly, as it was designed in the laboratory, can lose up to 10% of its strength. In Table 2 , the geosynthetic that works at elevated temperatures (up to 100 °C and extends slower at 0.02 mm per minute strain rate) can lose up to 25% of its tensile strength. 
CONCLUSIONS
Selection of materials for the layers of geosynthetic reinforcement is essential to ensure the efficient operation and durability of the structure [2] . The research of the tensile strength using a widewidth strip geotextile has shown that a decrease in tensile strength was about 7% and an increase of the strain was 12.5% in the longitudinal direction. According to the standard PN-EN ISO 10319:2010 sample should be extended at a constant strain rate. It needs to be noted that geosynthetic works in different stretching conditions and varied temperatures, which reduces the strength and deformability of these materials substantially. In summary, selection of geosynthetics for engineering constructions should be made taking the reduction of strength due to temperature and strain rate. The effect of a significant increase of deformation is undoubtedly important for the design of reinforcement in landfills, where temperatures reach 80 °C [10] . It is important to define reduction factors, for specific geosynthetics, based on conditions as close as possible to those of the sites where they are to be used [12] . Finally, this study provides a better understanding of the durability of polyester woven geotextiles that are exposed to climatic agents and their behaviour under different stretching conditions.
